^ W H *1 ^ 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



| g S § 
Application Number 

§ i ^ i i 
Date of Application 



10-2003-0017447 



2003^ 03S 20i! 
MAR 20, 2003 



m 8! 
Applicant (s) 



oj 




KIM CHE0RL-H0 



2003 



06 



COMMISSIONER! 



12 




1020030017447 



#3 2003/6/13 



[XllttSUU 2003.03.20 

I^SSIS^SSl A pregnancy diagnostic Kit and Method thereof 
[§ goi] 

[33] ^mm. 

[ ft a £J 3 E ] 4-1 998-045750-7 

[CHBiei] 

[CH£iei3E] 9-2000-100001-9 

[xiaseaiAH om± , 

[sir?i£!#^em] 2002-023234-1 

SSS^I] KIM.Cheorl Ho 

l^2JMSi2] 620512-1009519 

706-100 

[3^1 CH^H^AI SMS 1269&1XI S£°H£ 201-407 

KR 

I^S2| S^SJI] LEE, Dong Mok 

700502-1788210 
f^^&is] 791-753 

S&AI ^ ¥S§ M^gOFWe 16S 201: 

[^3] KR 

[£§£J S^fi^ll CHUNG JAE-W00K 

730919-1090921 



20-1 



1020030017447 



S!#: 2003/6/13 



[o^bjs] 600-111 

¥<y#^A| 555 ei XI 

KR 

[£82| S^H^I] KO.Jeong Heon 

621228-1951028 
[?@gjS] 305-761 

CHSS^AI S&IS ^SOUftM 207§ 902 S 

[^31 KR 
[£]AH!^] S^ 1 

^5) S HI42£2| ^S0)| 21 m IS, XII 60 £21 ^§ 

(Hi si a- ss&af » g=?mu a. cusisj 

[^IgigS] 19 3 29,000 s 

[Mtasi os o s 

[o^^j^ggj 0 21 0 S 

I&AFS^S] 5 » 269,000 a 

imm 298,000 s 

[a^Al^] DHei (70%^ 

4"£5] 89,400 S 

[§¥AH#] 1. S2fA|-SAIIA)(£a)_1S 



20-2 



^*V: 2003/6/13 

1020030017447 

* g^y*** £7H * safe a ^ *i«*h<* 
7j o^, * ***** ai«o>7w* <w* mmp^ * 

** 4* MMP-9 *HH ^ ^Hfe *W 3*1 

** * £ ol^-oi Q**o] 50-60** £3. * 

*l * ***** *4***1**«1 ***** ^ ***** 

a7 H ^olMefl^Czymography)^ fl^* * 



5. 1 

MMP-9, «9*l*. ^12-^^. 
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^ 3l# a <HHA pregnancy diagnostic Kit and Method thereof} 
H l£- MMP-9 ^ MMP-2^ *HM2fls] £^o_S 

^lS.l-'gr 0.1% l^l-Bio) 7.5% SDS-PAGE 1 ^HH ^H-S^ ^l^r^ 

^M£3S|sl <?]^H>S ^i-rS^H ^eKH ^^-(digest)^^ 
. MMP-9 tfltb xM-EiiBfluHcf. B^r MMP-2 *^^) « ^W^eflsHr}- . 

Bfl<y C = MMP-9 tflS?(control), 491 1-5 = °J ^(pregnancy) , 6-10 = al^S 
(nonpregnancy) . 

5. 2^ a!^^- ^30] proMMP-9^ ^4 (pregnancy rate)^ # 

£ 3£ £ ^tfltf !-<3^<>!4 MMP-9 t$ ^r^ll- nsflH. 
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*V ^^Ja^l^ (assisted reproduction technology; ART)°1 7fl^j-£M -§-g.c}-7)]ofl °1 

Al^^-ufl ^-Hflo}°H( in vitro fertilization-embryo transfer; 
IVF-ET), 43.^. ifl 3!*r ^(intracytoplasmic sperm injection; ICSI), 5L$r vfl4 % 

4 (testicular sperm extraction; TESE), (round spermatid 
injection; ROSI) g »fl°} ^(embryo freezing)^ ^-<>) H^l-olc)-. ^*fl ^4iLS4 

°j^7H ^*i4 l-«g*)Sdj) f^ji JUa^oj ^0.3. ^ejs ^-of 7r Jl SJo. 

<6> ^A1^ S A|^0] ^7 r * r JL a^^^ IVF f"4 0 rJ^l#^ 4^44 tfl^fl 

5 ^71-^4 o]^n> 7lrfltr #^4 &JL ^4 ##-§-( take home baby rate)£ 
15-30%^i^]4. ^Tflofl °\f>M ^c\}X] IVF<^) <y^l#£ ^7]# 23.8%4 
^Jl, -g- D vb§-£ ^7l# 19.3%<H1 444 1997^ ^Hl 44£ ^a]^ ^4 
# 29.3%, 24.0%3. ^-4$4. ^44 1996\!4 1997\1 -f-4°114 444 SOT. 

<7> ^iL^l^tf ^^o] o]#cq oj^o. tfi^, \+4^, ^3, ^£ 

51 ^ zie]:n. 4#ofl s]^t!-4(Sakkas D, et al., 2001). tfliaH aflaV 

12] 4^44 ^#2} ^iHH ^£4<y #44 4^*Rr 4#tr 4^44. 

2^4 4^4 §4, ^^ D 42] ^£ 41 n^Jl <a^^°J 4^444*34 
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91^ #^lr 0 l MMPs7> o] ^^-oy E CM^£^ 44* 3*fl € 
^r^HeHr 7p^# ^Ji oJ4. o]Bj ^^o]]a^ MMP-9-^ lH4*cHH 42.$ # 

^<£, ^ nejji ^z\<q m$ f-4 4^5^ ^Mf^cf. ^, MMP^r 

ECMCextracellular matrix)^ £3*1. -ff^H A 3^7H ^ D ^2l £^ 
(remodel ingH <£B^ H$ MMP^}#^ ^eJ^7H rrf4 t}<£^. ill- 

's j£°h «m ^ ^HM-^l 

<»> 92kDa 4^ IV l-^l^Hl/^erBW 0 ]-*!] B(typeIV col lagenase/gelatinase B)3. 
<£b^ MMP-9(matrix metal loproteinase-9)xr S£ #fr4 €43l(IV, V and XI), ^Bf 
^U, HS-Efl^el-ol^ zz-ElJL WS^r £-*fltr4(Hibbs et al., 1985: Murphy et al.. 
1991). tf-SfO] <£^}^£. o}# ^j=l sltiLS^-^B (cervical f ibroblastsHSato, 
H. and Seiki, M. , 1993), ^°cM]i(trophoblasts)(Shimonovitz, S. et al., 1996) 
-2. ^vfl^ ^^(endometrial stromal eel ls)(Huang, H.A., et al., 1998HH & 

MMP-9^ 2.3.&3fy A]-c,j £ 7j-oiofl 2]«ti 4^€4^ ^-1: °Jf^4. MMP-9^ 
^7], wfl£, ^^U ^ ^ -{Hi 4 S)^ 4^*1 ^713<?1 ^4 

°fl ^EHW^ ^ItNOTt Jeziorska, M., et al . , 1996 ; Librach, C.L. et al. 1991; 
Vadillo-Ortega, F. et al. ,1995). «M£r 4*K^l3.^El LH7> «H4^ 4^ 

o}v\. zl ^4 \+£°!H v+47> wfl#^4. 4^°lH Xlr^^l 2: 

£.^-5^, MMP-9^r afl^A] ^A*l £ H J}£*fl4^-8: a]?]^ ^£_is}z\. zl 
e^M- <?R^ \+M4 MMP-9^H4 ^-tIH) 4*M^r ^^^1 t>f7> &t}. 



20-6 



1020030017447 #^ 2003/6/13 
[^tgo] o}sjL7} 7l#^j 

SHIt ^ Si^r ?1#7]B ^ ^-§- 

MMP-91- *<>Mfc 50-60%^ £5. M-E^^cf. 4eH, ^^l^l 
2:7l<^] \+£<5!j°.5. MMP-9^ ^^£.1- £7H] 7]-o)azL2fl3] ( zym ography)3. 3 

<n> ^£ ^<v^ 91$= ^-B^iL 

MMP-9 7Hr^ ^SKr «J-^ofl ^ %o]x%. 

<13> £E^, ^£ 17mm MMP-9 <S^*Hr 



20-7 



%^ <JJ*}: 2003/6/13 

1020030017447 



<14> 



<15> 



<16> 



oj^ov ^ „«<<i <nw >**«w ***** £a > w 

4 ^M«ewer et a.., 1986; Apl in et a. . , 1988). 4* **W . «* type 

IV ^l-d(laminin), =1 « S-Wf ibronectin) , ^3 *S*A**Ha ' 

(proteoglycan)* ^ l-M* *** ^*»* ™*™ ^ *** * 

«4* «<*UpH» et al.. 1988). WM. *«* *** ^ *X(.tr«.l cel.)* 
o, 4*4 "JH^i ^**^ ^^(Wewer et a) . , I9D6W .1*1*4. 

«H. »>** t.mp* 7 > 4«. * ***** ***** 

AS. «SM «M(Behrendtsen et al.. 1992: Cross et al., 1994; Lefebvre et al.. 
19954; Harvey et al.. 1995; Leco et al., 1996; Alexander et al., 1996). 



<11>% 4 «* A WV »«UfolU«al.r fluid* »-9 iitM 4^ 

« 7lS *V°lH.nSWgelatin substrate zymography) #*H f^rS^I 

'-9 a&*8i °j-a^-°M "l^-a^nM b i*h * 7W * 



*a*««KM.oi). ^4, *** m« £4 * £ * OJ 
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m - 2 *M ^ 47,1 ** S, ° 1 *° lfc 

e**q M4. 4 «M> ti«« «s«<*»"-"' 1 7,71 

» -M*<M 1** «. «4M «* »- 9 ***** 61.769«it..l» 

o°*, MMP-9 «* a ° J * 
8> ft* ***** MMP4 *"* ^ 

„, ««, ***** "** 

* ( Behrendtse„ et a,.. 1992: Cross e. a, , 1994; Lefebvre at a, . . 1995; Harvey et 

al „ 199 5; Leco et .... 1996; Alexander et a, . , 1996). «M* 

t «mp* M« **** ° W **• 

iv. *** m *** ** **** ^ *** *«* ^ 
WW. »«£* ^ ****** ****** 

(collagenases)^ iMtttfflww. 1994; Luck and Zhao, 1995). 

< 19 > AHM *M 4* **l Wis *n« «*« £«*«* * 
aa«|<l ***** ^ fibriUar collagenase * *** 

A. MMP-9 *** °>+ °J 7 - V21 Pre-imPlatation embryo. EC ^3 * 

.^(blastocyst outgrow«h)«W W^M, (i-unocytoche^istry) = 

3a KX4 -W* ^ *** EC £tt " 

(Mastocyst) MMP-9 

-4(Fibroblast growth factar-4M 1 ^ n 

MMP-po ^3 W *J £44 ^(cytotrophoblast cellH 9X 
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20> # a^fc +w S-WW MMP-94 4« 

n=W a ol* *«* 
m "J-a* W *«W*«1*»)«M <8*M<trophoM»t)*l *M 

S^t*. ni|al n *4 *Hr«H < 3 °,M'a(extracellou S trophoblastH 

« ^(Fisher et a.., 1985; Librach et al . , 1991; Cross et al., 1994). <>11« 

^ *«4 *** Rat * ^ ^ MMP " 9 

21 tt* #7>s1 ^(Bryant-Greenwood and Yamamoto, 1995; Draper et 

al . , 1995; Lei et al . , 1995) . 
< 21 > £ Wt MMP-901 *VW ^ ** 

*«SM *«M »«p-9»1 ^ ^* 

, VS€ 4. ***** mmp-9^ 1M* **« 4^ 1* 

*4. 4« a** 46 ***** *** "«* 

& «^s) >«^7> -gAHisi 7i*wa a* °W4. 

<23> <AS. $ •9 , a> 

<24> <aT L tfl'£ 
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<25> ^tflflfca (IVF) HSn^o)] nj-g} 4<£^ «.ojcq 7 ^ 

54^ ®z}7} £ <£^°\] iWSa4. ^tl'iS. \£M*Kn=15), ^vfl^ 

(n=ll), ^-»M(n=9) €$1*^ (n=19)°l 4. ^bJjI M"°lrr 21-33 

^1534(^3- 31.34). W \MdM$l*> ^ ^*rfS f-°l 3<ffe 



<26> <^Ml^ A lt 
<27> 1. u^S] §ti] 

<28> ^^H^s^. ^-H] i2£ o>jnJ(iB(gonadotropin releasing 

hormone agonist )(GnRH-a)* #71-2-^ 0.3. A>-§-^o|cf. ^ ^7HH«-£| 900 

buserelinCHoechst, Germany)* ^sK^lt- "3^1 ?1 ^ \+£7l 3-5 

^^fl^-E) human menopausal gonadotropin(hMG, Pergonal, Serono SE-b IVF-M, LG, 
Korea)* ^M^^r. ^ 2b*4t- °l-§-tr ^-§-^1 hMG3 ^<^* 

o} v4-x^] 3)^o] i7min°l#ol %o) 2 7fl o]^Vo_] ^ 10,000IU^ *S.^ ^H^H-Jr 

^^-(human chorionic gonadortopin)(hCG, IVF-C, LG, Korea)* f-^H «M* *£*} 
£4. hCG^} 36Al# ^ai ^^-41- oj^H ^^$>^4. 
^fl#ltr \+7 r fe 37°C^ 5% C0 2 S 2:1^ S^KIVF chamber, USA) i^HH *fl-^-^u]^ 
(SMZ-10, Nicon, Japan)* <^1**H VH^M 4^2}- ifl^ GV*^t- 7l^S 

^-o]tr 4*, 10% SSS* ^7>tr Pi tifl*]7 r 5£rr tifl o <MH(3037, 
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Fa ,co„, USA)* ****** COa 4*W ^ ° ] ** } * ^ 
5711 °1«V7> sis* s^W-S^V- 

<29> 2. jMt^ 

=8*}* tf*>* >W **** SPeCimen ™»^ iner(BaXter ' USAH 

io-2o»a **«M **** 15mt " a<c ° rnical 

tube,(2099, Falcor,, USA)* *7j «*. 10% SSS7> «7>€ Ha™. F-10** 1.600r*M 
2S)(5«, 3*) * *9(penet>* X*q* **** **** 

£o^l tf* Irt* 10% SSS7V «7 V « H». F-1D* **«M 30* 

» tt „, 7 , «M **• ^ ^ « tube(2003 ' Falcon • USA> '" 

ol**««t. **4 l*OV*M» SMI ^,7, 

71 DM »fe ««H «M1 ^"BrUyringe needle)(320310, BD, USA)* °1**> 
o, X*** ***** ***^ 



oi> 3. HfloH- 6 ! 
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<32> ^#3-° 3. o)^o]# v+^^>* -S^M PI wfl°<WH 48^1 wfl^tr ^ 

8-^lS7l o]^-^ v+^s. 2-57fl ^t^H °l*H^r Tomcat 

catheter (8890-793021, Sherwoo, USA)# °1 4. 

<33> 4 . ^j^e^o) J=o} ^ OJAIO] ^-o] 

<34> tiflo]- ojAi^: o]]<y lOOmg^ M:£s.^(progeterone in oil, Progest, Samil, 
Korea)* e^r ^r*r^ °H ^ 10^3 1# p-hCG^I -£-£7]- 10mIU/m£ ^ 

<35> <^Al<^] l: ^i^o] 

< 36 > tfi^ IVF^^^H^g. t}Ji SX^ $4* £:n. 

(lSmmohJ-HH ^-§-4 ^(ultrasound-guided aspiration) ^-5-5- \+i^Hl 
f^o] 71 si 4H*1 « 34^H °1-§-*f^4. 3*r$ ^£3(3,500 

rpm)l- 30£# ^a]^H t^liSr 4^^Hti *fl7i^ ^f^^Sr 3^tr ^ 0.2 
^ o^47lS. *|R*V ^ -20TC# JiL^KM- -§-*fl*M ^>-8-«r 

<37> <^A1<^1 2: ^>o1S.H2fls1(zymography)^l- °l-g-tr MMP-9 JLi^ ^> 
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<38> \+5.^°fl^^ MMP-2^ MMP-9^1 Rawdanowicz et al.(1994)^ ^TlH Riley 

et al. (1999)^1 =r^tr *WS-^efl:>i)l- 3Kl*r£4. Vf£*l£ lmg/mis) 

aSe|-?H 5.^-^1 SDS-PAGE(7.5% (w/v gels; Minigel apparatus; Bio-Rad, Hemel 
Hempsead) ^^HS 1 }. n^JL *3-8r 2.5%(v/v) Triton X-lOO^ 2*} ^l^^Jl 

4i2r3H^ (digest ion buffer; 200mM NaCl , 50mM Tris-HCl, 2.5 mM CaCl 2 , lmM ZnCl 2 , pH 
7.6; all chemicals from Sigma Chemical Co, St Louis, M0H 37£«fl 18*13: 

^ ^^-8-^(0.5% (w/v) Coomassie blue R250 (Bio Rad, Richmond, 

CA) in 30%(v/v) methanol 10% (v/v) glacial acetic acid in H 2 0 )°-£. ^-S-^l^ ^ 

<39> <^a]o)] 3: *H£.zLEfl3xl ^ MMP-9 Jl^i#^^ ^rx\$> 

<40> ^5}Elu)-o>^(Gelatinase) 4.^ i?fl^tr ^ *!(band)f^ 471^ X^-g- 

^^r-b Gel Documentation semi -automated image analysis(Core-Bio System, Seoul, 
Korea)!- <*}-§-*H #^*rS4. 

<41> <#^1> 

<42> ^3).- 3^61) sg-g-iLS ^fltr -n-^^^r Student -s 

t-test» P < 0.05 ^-f 3J.SL3. #^£4. 

<43> <^Jjf> 
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y&JLWt M0M«A*4* SDS-PAGE zymography4H 92kDa^l M^i^ 
=l*W* ^ MMP-9 D- **** 

£ 3-2-3. MMP-9 ii*^ol £&4(P<0.01). 

< 45 > ne^, 72kDa MMP-2 JL^^ a€ W H *«« 

S. 2). 

< 46 > £ ^cfl* 3HK*.3)ol»*. 2-- ^tfl^H *l 

^7] * fl-^fe hCG* **V* 36-37ARH ^ 

fl-flM **** 71.8»(il.7). «4M 3*1 ttte 69.1%(± 

13.1)0!^. n 443. M ^ 2-77^ ^Shfr 16* oi W 

«a<aM "l^* *>°i fe a***- 1+01 fe 7474 29(:B - 3)5!l " 31(d3 - 2) ^ ( 
si). 

<47> [5. 1] 



— Variable 


Pregnant (n=16) 


Non-pregnant (n=38) 


No. of cycles 

Age (years) 

No. oqcytes/patient 

% Fertilization 

No, embryo transfer 

Duration of infertility (years) 

Mean (±SD) MMP-9 acUvUj^densi tometry) 


16 

29 ±3.3 
13.4 ± 12 
65.9 ± 17.3 
4.7 ± 0.9 
2.2 ±0.9 
61,759 ± 4800 


38 
31 ±2.3 
13.5 ±1.4 
67.3 ± 17.2 
4.7 ±0.6 
1.9 ±0.6 
47,021 + 7981 
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««M MMP-9 i&W* « «^ <* S ^ 
* 61,759 densito m etric unit**. ^ 54**1 W * 

^ ZLf-^ SL^ Y+« oj^Vdubal factor )(n=15), A^^-Hr (endometriosis; 

n=ll), **!**(n=19) n«U ^ ^anovulation, n=9H5^, ^ 

iiM^f 3). H 3<M * * 5***1 MMP-9 lit 

m> ^^o) 34 ^^(implantation rate)^ °J4l* (pregnancy rate) £ 4 
A 1B.«* 29.6%^. £ 2^ MMP-9^ JL±m*\ **** ***** 47 > 

*1 *Mhfr* tH^t**. MMP-P^*^£- 30,000 

-40,000 unit, **f* 40,000-50,000 unit, *3€* 50,000- 60,000unit 44 
^o. 60 000 unit^l^S. ^^^r- 

MMP-9 ^ -MM 50,000unit o W « ufl 
0%ol5a4. tfla^^-a MMP-P iit^ ^'1 50,000unit o ]M nfl **** 
AA 32.15^ 47.»«^ MMP-9 S^MMM *M« <S*H Wl»*h 

MMP-9 ^ 50,000 unitol^lAi- H¥ ^ • 

«. MMP-9 Mo] MUHoTO ol^^tHs AHi* 

4(3. 2). 



<51> 
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MMP-9 dej^Hojetxic unit (x Iff) 




Variable 


30-40 


40-50 


50-60 


60-70 


Implantation rate (3S) 


0/49(0) 


0/62(0) 


28/87(32.1) 


21/65(32.3) 


Pregnancy rate (%) 


0/10(0) 


0/10(0) 


9/19(47.3) 


7/15(46.6) 



^fl^ji, ^^1 7}^ 3^H ^ 

Hith £ MMP-Qol ^3*1 ^ 
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11 

w **** ^ 

2] 

4144 flow, MMP-9^ ^ A o ]S .^m^ **** ^ «^ 

137* 3] 

*uih sa°H. 17mm o1 * oj Ad ^" * 58 ~ SL ° J 

[^t 1 ^ 4] 

MMP-H *,<A «^ *« *W **** «^ WE ** 

o^H *3L*I ^ mmp-9 li * fl* °^ 7 >^ 

4444 sa^, mmp-9^i ^ M^ife »* ^ v ' 

« xi, * Ml ^' ° J 
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[5^1 



A > c 


1 


2 3 4 5 


Q 


m 


H L- proMMP-9 


c 


6 


7 8 9 10 


F^g^fC 1 **"!!™ proMMP-9 


B) 

C 


1 


2 3 4 5 6 7 8 9 





[£. 21 

80000 

£ 60000 
'c 

=3 



CD 

E 

S 40000 

to 

c 

CD 

Q 



t 



20000> 



pregnancy nonpregnancy 
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[£ 3] 
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Tubal factor E ndom etiriosis Unexplained 
Infertility factors 



Anovulation 
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